The authors report the case of a 56-year-old male patient complaining of dysphagia for solids and food impaction, submitted to videofluoroscopic swallowing study that demonstrated the presence of two esophageal diverticula. The videofluoroscopic swallowing study was critical in the identification and diagnosis of the diverticula, an esophageal cause of dysphagia. Keywords: Deglutition disorders; Diverticulum.
patient upright. The patient ingested food of three different consistencies -liquid, pasty and solid -with barium sulfate contrast suspension. The study was performed by a speech therapist under the guidance of a radiologist. Such study demonstrated the presence of two diverticular structures in communication with the cervical esophagus, located below the upper esophageal sphincter, with retention of the contrastenhanced food bolus ( Figures 1, 2 and 3 ).
DISCUSSION
Killian-Jamieson diverticulum develops because of herniation of the mucosa and submucosa in a site of weakness in the anterolateral wall of the cervical esophagus, inferiorly to the cricopharyngeal muscle and superolaterally to the esophageal longitudinal muscle. This gap in the muscle was initially described by Killian as the site where the recurrent laryngeal nerve inserts into the pharynx. Jamieson confirmed such finding and thus this area was named Killian-Jamieson triangle (3) . On the other hand, Zenker's diverticulum originates proximally to the upper esophageal sphincter and is classified as a pharyngeal diverticulum. This diverticulum protrudes through the weakened area of the Dysphagia is the main symptom of Killian-Jamieson diverticulum, particularly for solid foods (3) . However, because of its location, it is less susceptible to cause aspiration (2) . The diagnosis is made by means of barium esophagram (4) , and videofluoroscopic swallowing study is a dynamic method which evaluates the deglutition process, allowing the detection of anatomic/functional dysfunctions (5-7) . The present report is aimed at describing the case of a patient with bilateral Killian-Jamieson diverticula demonstrated by videofluoroscopic swallowing study.
CASE REPORT
Male, 56-year-old patient complaining of dysphagia for solids and food impaction referred to undergo videofluoroscopic swallowing study. The patient had undergone other diagnostic procedures, among them upper digestive endoscopy, which demonstrated only the presence of mild antral erosive gastritis, and barium esophagram, whose report described the presence of a Zenker's diverticulum. The patient was submitted to swallowing videofluoroscopy, including lateral and frontal dynamic imaging of the oral, pharyngeal and esophageal phases of deglutition performed with the
INTRODUCTION
Killian-Jamieson diverticulum was described in 1983 by Ekberg et al. and occurs in the anterolateral wall of the cervical esophagus and distally to the cricopharyngeal muscle (1) . In the literature, it is described as a rare, generally unilateral diverticulum -only in 25% of cases it occurs bilaterally. It is different from Zenker's diverticulum that is most commonly known and develops at the midline of the posterior esophageal wall, above the cricopharyngeal muscle (a region that is also named Killian's triangle), frequently causing aspiration. Both types of diverticula occur in sites of anatomical weakness of the hypopharynx or cervical esophagus (2) .
muscle located between the cricopharyngeal and lower constrictor muscles and named Killian triangle ( Figure 4 ) (8) . In cases of large diverticula, food retention causing regurgitation, dysphagia and even aspiration pneumonia may occur (9) . The location of the cricopharyngeal muscle is important to define and subsequently diagnose the type of diverticulum. It is possible to identify the cricopharyngeal muscle located ventrally at the level of C4-C6 and cricoids cartilage. It is observed during the videofluoroscopic swallowing study at the moment f its relaxation and consequential opening of the upper esophageal sphincter. The diagnosis of KillianJamieson diverticulum is generally made with barium esophagram, where it is seen as a lateral protrusion at frontal views, and overlapping to the anterior esophageal wall at lateral views (2) . Studies in the literature (10-12) report the Killian-Jamieson diverticulum diagnosis by means of ultrasonography, either as an incidental finding or mimicking a thyroid nodule. At ultrasonography, Killian-Jamieson diverticulum is seen as an echogenic and heterogeneous nodule, with some hyperechoic spots suggesting the presence of air which do not move during swallowing. In a report about 13 cases of Killian-Jamieson diverticulum observed at ultrasonography (10) , the communication with the adjacent esophageal wall could be demonstrated in 54% of the patients at the moment of the initial diagnosis. The advantage of ultrasonography is the non-invasiveness and absence of ionizing radiation as compared with other imaging methods, besides the fact that the scan can be performed outside a hospital (8) and Killian-Jamieson (13) diverticula protrude. 1, upper constrictor muscle; 2, middle constrictor muscle; 3, styloid hyoid ligament; 4, hyoid bone; 5, thyrohyoid membrane; 6, thyropharyngeus muscle; 7, thyroid cartilage; 8, Killian's dehiscence; 9, cricoid cartilage; 10, cricopharyngeal muscle; 11, trachea; 12, esophagus; 13, recurrent laryngeal nerve. (drawing adapted from Siddiq et al. (8) ). setting (13) . However, in the present case, videofluoroscopic swallowing study was required for the differential diagnosis with Zenker's diverticulum. Sometimes, it may be difficult to differentiate between the two diverticula at barium esophagram, since the Zenker's diverticulum may extend downwards and, in cases of a large diverticulum, protrude to the left in relation to the midline (3) . When unilateral, Killian-Jamieson diverticulum may sometimes be confused with Zenker's diverticulum. But, at lateral view the Killian-Jamieson diverticulum protrudes anteriorly in relation to the cervical esophagus, while the Zenker's diverticulum protrudes posteriorly (14) . It is important to differentiate these two diverticula, particularly under the clinical point of view in relation to complications and therapeutic approach. Amongst the related complications, the main difference is concerned with tracheal aspiration which is much more frequent in cases of Zenker's diverticulum because of its location above the upper esophageal sphincter . Only symptomatic patients and those with large diverticula should be treated. Treatment options include either open or endoscopic surgery, with diverticolotomy, diverticulolectomy or diverticulopexy. According to Chea et al.
(4) , diverticulopexy is recommended as an effective and preferential option for treatment of Killian-Jamieson diverticula. For the treatment (15) , it is important to differentiate Killian-Jamieson diverticulum from Zenker's diverticulum because despite the surgical and endoscopic options, the endoscopic treatment is preferable for Zenker's diverticula (particularly those < 3 cm); and for the KillianJamieson diverticula, the safety of the endoscopic approach is still to be completely established, mostly because of the rarity of cases. The main complication associated with the endoscopic treatment is injury to the recurrent laryngeal nerve, since the base of the Killian-Jamieson diverticulum is the site of insertion of the nerve into the larynx.
The traditional videofluoroscopic swallowing study generally emphasizes the assessment of the oral cavity and pharynx, but constitutes a relevant diagnostic tool also in cases of disorders of the hypopharynx and esophagus because the symptom of cervical dysphagia may have an esophageal cause (16) .
CONCLUSION
In the presently reported case, barium esophagram could not correctly identify the nature of the dysphagia and the food impaction reported by the patient. Such identification might be possible at the videofluoroscopic swallowing study. Therefore, the authors highlight the relevance of the analysis of the oral, pharyngeal and esophageal swallowing phases for the differential diagnosis of oropharyngeal complaints related to esophageal alterations.
